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DEVELOPMENT SUMMARY

PROPOSING AGENCY: Department of Transportation
State of Hawati
601 Kamokila Boulevard, Room 688
Kapolei, Hawaii 96707
Responsible Official: Kazu Hayashida, Director
Department of Transportation
Contact Person: Emilio Barroga, Jr.
Phone: 692-7546
Fax: 692-7555
PROJECT NAME: Kolekole Bridge Seismic Retrofit
Project No. BR-0100(57)
PROPOSED ACTION: Retrofit the existing Kolekole Bridge for seismic stability
PROJECT LOCATION: Hawaii Belt Road (Route 19)
Pepe'ekeo, Hawaii
TAX MAP KEY: Adjacent to: TMK: 2-9-03: 3, 39, 44
TMK: 2-8-15: 1, 5, 15
LAND OWNER: State of Hawaii
STATE LAND USE
DESIGNATION: Conservation and Agricultural
FACILITY USE: Primary Arterial
HAWAII COUNTY GENERAL
PLAN LAND USE: Extensive Agricultural
HAWAII COUNTY 2-9-03: 3, 39, 44 A-20a (Agricultural)
ZONING: 2-8-15: 1, 5 A-20a (Agricultural)
2-8-15: 15 Open
EXISTING USE: Bridge along the Hawaii Belt Road (Route 19), between Hilo
and Laupahoehoe.
Engineering Concepts, Inc, Kolekole Bridge Seismic Retrofit
September 1999 v Final EA/FONSI




CHAPTER 1 - INTRODUCTION

CHAPTER 1
INTRODUCTION

1.1 PURPOSE OF THIS DPOCUMENT

The purpose of this Draft Environmental Assessment (EA) is to present potential environmental
impacts associated with the seismic retrofit of the Kolekole Bridge on Hawaii Belt Road in the
County of Hawaii,

This Draft EA has been prepared in accordance with Chapter 343, Hawaii Revised Statutes
(HRS). The State of Hawaii Department of Transportation (DOT) is the proposing agency for
this document. Mr. Emilio Barroga, Jr. is the point of contact at DOT for the project.

This Draft EA will also be submitted in support of Special Management Area and Conservation
District Use permit applications,

12 BACKGROUND

The State of Hawaii Department of Transportation retained XSF, Inc. (KSF), structural
engineers, to analyze the Kolekole Bridge for seismic stability. It was determined by a seismic
stability analysis that the Kolekole Bridge was inadequate to resist seismic forces. As a result of
this finding, several design alternatives were identified to stabilize the bridge structure. Of these
alternatives, the cable and anchor block system was chosen as the preferred retrofit alternative.

1.3 OBJECTIVES

The State of Hawaii Department of Transportation proposes to retrofit the existing Kolekole
Bridge to comply with the American Association of State Highway and Transportation Officials
(AASHTO) specifications for highway bridges. Specifically, the current bridge does not comply
with the seismic stability criteria which compromises the safety of the general public. Currently,
AASHTO specifications for highway bridges designate the island of Hawati in seismic
performance category D, a region where seismic forces with maximum ground acceleration can
occur. The seismic analysis for the bridge was performed using a 0.42 acceleration coefficient to
simulate seismic forces imposed on the bridge structure.

Engineering Concepts, Inc. Kolckole Bridge Seismic Retrofit
September 1999 1-1 Final EA/FONSI




CHAPTER 1 - INTRODUCTION

14 PROJECT LOCATION

The Kolekole Bridge (adjacent to TMK:2-9-03:3, 39, 44, TMK:2-8-15:1, 5, 15) is located on the
Hawaii Belt Road (Route 19) in the South Hilo district on the island of Hawaii (see Figure 1.1).
The bridge is located about 14 miles north of the Hilo Airport, one mile north of Honomu, and
about 100 feet from the mouth of Kolekole Stream at the Pacific Ocean. Hawaii Belt Road is the
only direct major access road between Hilo and the communities to the north. The bridge spans
the Kolekole Stream which flows toward the east from the slopes of Mauna Kea to the Hamakua

coast.

1.5 ALTERNATIVES CONSIDERED
Three altematives to the proposed action were considered.

No Action. In the "no action" scenario, use of the existing bridge would continue, despite
structural inadequacy to resist seismic forces. Should the bridge fail during and
earthquake, loss of life or injury may result. This alternative is not acceptable because of
the potential impacts to public safety and welfare.

Rupner Truss. The runner truss alternative involves construction of & new truss,
attachment to the piers, and connection to the gulch beneath the abutments. This system
functions similarly to the proposed cable and anchor block system in tension, and also
provides strength in compression. Although this alternative also provides compressive
strength, it requires much more material (added weight) and labor to construct. Truss
construction is more difficult compared to the cable system, and the total cost is far more
expensive. In addition, this alternative may require construction equipment to be placed in
or near the stream in order to provide safe and ready access to the underside of the bridge.
This alternative is undesirable due to cost and additional environmental impacts.

rengthening of Footings and Columns. The footing and column retrofit will require
dewatering and result in other water-related problems due to the proximity of the bridge
piers to the stream and ocean. This alternative is undesirable due to additional
environmental impacts.

In addition, an alternate method of construction was considered. Lowering equipment and
workers from the bridge to the construction areas beneath the bridge abutments was deemed a
less desirable construction method due to safety concerns, increased construction time, and more

traffic disruption.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
September 1999 1-2 Final EA/FONSI
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CHAPTER 1 - INTRODUCTION

1.6 SUMMARY OF POTENTIAL IMPACTS AND MITIGATION MEASURES

Regional Impacts. The project will not stimulate development or result in social or economic
changes. Short-term, construction-related impacts include generation of dust, noise and traffic
disturbances. Construction time can be minimized by use of temporary access roads to reach
areas beneath the bridge.

Soil Erosion. No long-term soil erosion problems will result from seismic retrofit of the bridge.
Use of erosion control measures during construction will minimize the short-term impact of soil

erosion.

Water Quality. Construction activities will take place near Kolekole Stream. The contractor will
be required to implement best management practices to prevent soil and debris from entering the
stream as a result of construction activities No long-term impacts are anticipated.

Flood and Tsunami Hazards. The proposed action should not be adversely affected by flood or
tsunami waters. No long term impacts are anticipated as a result of the proposed action.

Flora. Approximately 0.25 to 0.5 acre of vegetation will be removed in order to access the areas
in which concrete anchor blocks will be installed. The acreage includes the alignment of the
temporary construction access roads. Upon completion of construction, all areas cleared for the
project shall be hydromulched to reestablish existing vegetation.

Fayna. Construction activities will not have a significant impact on native or federally protected
avian or mammalian species.

Air Quality. Generation of fugitive dust and exhaust emissions during construction will be
mitigated by implementation of appropriate best management practices and compliance with DOH
regulations. The project will have no long-term impact on air quality.

Archaeological and Historic Resources. No archaeological sites were identified in the project
area and therefore, no significant impacts are anticipated. The proposed action will not affect the

historic character of the bridge.

Noise. Short-term impacts may result from construction activities. The contractor will be
required to comply with all applicable State and County noise regulations. No long-term impacts
are anticipated.

Traffic. Traffic impacts may result in the short-term, due to construction vehicles entering and
exiting the project site and construction staging areas, possibly along the bridge itself. Closure of
one lane on the bridge may be required. Temporary construction access roads may be required
for the contractor to gain access to the abutments. No long-term traffic impacts are anticipated.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 1 - INTRODUCTION

Yisual Resources. The appearance of the existing bridge will not be significantly altered.
Temporary access roads may be visible during construction activities. The roads will be
revegetated upon completion of construction. No long term visual impacts area anticipated.

Lead Paint Removal. Work will be coordinated with DLNR Division of Aquatic Resources to
minimize impact to natural resources in the stream.

Neighboring Lands. Construction of temporary access roads will impact neighboring land
owners. The Department of Transportation will compensate land owners for use of there

property during construction.

Utility Infrastructure. Overhead electrical power, cable TV and telephone lines will be avoided
during construction. The affected utility company will be contacted to coordinate relocation of

their line, if needed.

1.7

PERMITS AND APPROVALS REQUIRED

Permits and approvals which may be required for construction of the proposed project are listed
in Table 1.1, Permit applications will be prepared as planning and design of the project proceeds.

TABLE 1.1
PERMITS AND APPROVALS

Building Permit

Hawaii County Department of Public Works

Construction Plan Approval
Grubbing/Grading Permit

Hawaii County Planning Department

Special Management Area Use Permit!

State Department of Land and Natural
Resources

Conservation District Use Permit®

Commission on Water Resource Management

Stream Channel Alteration Permit

1 SMA assessment exemption granted for seismic retrofit work., A SMA assessment application will be
prepared for construction of temporary access roads.
2 DLNR determined that the scismic retrofit work constitutes repair of an existing, nonconforming structure

and does not require a permit. A CDUA will be prepared for construction of temporary access roads,

Engineering Concepts, Inc.
September 1999
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CHAPTER 1 - INTRODUCTION

The applicability of other environmental permits has been coordinated with various agencies:

Dept_of the Army Permit. Based on review of the Draft EA, the Army Corps of
Engineers has determined that a permit from the Department of the Army (e.g. Section
404, Section 10) will not be required for the project.

LS, Coast Guard Bridge Permit. The U.5.C.G. Aids to Navigation Branch determined
that Kolekole Stream is a navigable waterway that meets the criteria for advance approval,

and that a bridge permit will not be required.

its. The proposed action

w111 not mvolvea dlscharge that is subjectto a NPDES penmt

Refer to Appendix A for applicable correspondence.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 2 - PROJECT DESCRIPTION

CHAPTER 2
PROJECT DESCRIFTION

2.1 NEED FOR THE PROJECT

The State of Hawaii Department of Transportation retained KSF, Inc. (KSF), structural engineers
to analyze the Kolekole Bridge for seismic stability. By performing & dynamic analysis using a
"lollipop model”, KSF determined that the ability of the bridge to resist seismic forces along its
longitudinal axis was inadequate. Due to this finding, corrective action is required.

Use of the existing bridge continues despite its structural inadequacy to resist seismic forces.
Should the bridge fail or be deemed unsafe after a seismic event, the potential for loss of life
and/or injury exists. Bridge failure would also sever the only direct ground transportation link
between Hilo and communities to the north. Such occurrence would prevent or at least severely
restrict transport of goods and emergency services to those northern communities, and hence
directly impact public safety and welfare. For this reason, the proposed action is retrofit of the
bridge to withstand seismic forces and remain serviceable.

2.2 DESCRIPTION OF THE PROPOSED ACTION

Elements of this project include the cable and anchor block system, seat extenders and cable
restrainers, beam and column reinforcement, construction access roads, and lead paint removal.
The first three components will improve the seismic stability of the bridge. The last two will
enable the seismic retrofit work to be implemented. The primary elements of this project are
described below.

2.2.1 Cable and Anchor Block System

The retrofit design selected to rectify the structural inadequacy of the bridge consists of a cable
system with anchor blocks (see Figures 2.1, 2.2, and 2.3). This system will be designed to
prevent excessive longitudinal displacements by restraining the piers at the truss support.

The design will incorporate high strength threaded bars extending longitudinally beneath the
bottom chord of the truss and plate girders connecting each pier, and fastened to concrete anchor
or connection blocks located on the slopes below the abutments. Rock anchors will fasten the
concrete connection blocks to the ground. This design will relegate the existing structural system
to carry the dead loads and daily vehicular traffic, while the cable system would resist the seismic
forces in the longitudinal direction.

Four 1-3/8-inch diameter high strength threaded bars encased in a 4-inch high-density

Engineering Concepts, Inc, Kolekole Bridge Seismic Retrofit
September 1999 2-1 Final EA/FONSI
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CHAPTER 2 - PROJECT DESCRIPTION

polyethylene pipe were selected as the lateral force-resisting system. This encasement system will
be grout-filled and designed to retard corrosion of the threaded bar.

2.2.2 Seat Extenders and Cable Restrainers

Other seismic upgrades to the structure consist of seat extenders and cable restrainers (see
Figures 2.4, 2.5, and 2.6). Concrete bearing seat extenders will be designed to accommodate the
large anticipated longitudinal displacements at the abutments. These seat extenders will be
designed to permit longitudinal translation and also should prevent the steel girders from falling
free from the supports. Similar bearing seat extenders will be designed for the pier caps to
accommodate longitudinal and transverse displacements. Cable restrainers will be installed to
prevent plate girders from being displaced from the pier cap supports.

223 Beam and Column Reinforcement

The dynamic analysis showed that large shears occurred in sections of the beams and columns.
Externally applied bonded carbon fiber reinforced polymer (CFRP) sheets will be utilized to
increase the shear capacity of these beams and columns. Advantages of using CFRP sheets are
their light weight, high tensile strength, ease of application, low installation costs, and non-
corrosive properties. They are also visually inconspicuous, thus minimizing the aesthetic impact
of the retrofit work.

2.2.4 Construction Access Roads

The proposed construction method will require construction of temporary access roads from the
Hawaii Belt Road to beneath the bridge abutments. The construction access roads will allow
excavation equipment, workers and construction materials to be driven to work areas beneath the
bridge. The access roads are likely to be built on the makai side of both ends of the bridge where
there is adequate space to accommodate such roads. These roads will be outside the highway
right-of-way, and will encroach into private property. Vegetation will be cleared to construct the
access roads. The access roads are likely to be about 12 feet wide, and approximately 300 feetin
length. Actual road lengths will vary depending on terrain and other site conditions. The
proposed access road alignment is illustrated on Figure 2.7. Typical sections of the proposed
roads beneath the bridge are illustrated on Figure 2.8. Additional discussion on the use of

temporary access roads in included in Chapter 5.

225 Lead Paint Removal

The steel girders and beams of the existing bridge are coated with a lead-based paint. Removal
and containment of the lead paint will be the responsibility of the contractor. Paint will be
removed only where required for the retrofit work. Several alternatives for lead paint removal are
being considered. One such alternative involves the application of a glue-like coating to the lead
paint. Once the coating has adhered to the paint, it is scraped off carrying the lead paint with it.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 2 - PROJECT DESCRIPTION -

23 PROJECT SCHEDULE AND CONSTRUCTION COST

Construction is anticipated to begin in mid to late 2000, upon receipt of the required permits and
approvals. Construction is estimated to [ast approximately 12 months. The cost of the project 13
estimated to be about $4 million, funded bY the federal government and the State of Hawaii.
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

CHAPTER 3
DESCRIPTION OF THE AFFECTED ENVIRONMENT

The intent of this chapter is to describe the existing physical and social environment which is
affected by the proposed action. Potential impacts which may result from the proposed action,
and mitigative measures to be employed to minimize negative impacts, are described in Chapter
4.

3.1 PHYSICAL ENVIRONMENT

3.1.1 Regional Context

The Kolekole Bridge is located on the Hawaii Belt Road (Route 19) about 14 miles north of the
Hilo Airport, and one mile north of Honomu (see Figure 1.1). The County of Hawaii’s Kolekole
Beach Park is located directly mauka of the bridge. Access to the park is provided by an asphalt
road from the Hawaii Belt Road on the southern side of the Kolekole Stream gulch. The
elevation drop from the highway to the beach park is about 110 feet. Amenities at the park
include a pavilion, restrooms, picnic tables and a shower.

The beach park is surrounded by heavily forested, steep terrain which continues mauka via the
Kolekole Stream gulch for about 18 miles toward Mauna Kea. The Kolekole Stream gulch
traverses through the Hilo and Mauna Kea forest reserves. Mauna Kea lies about 24 miles west
of the Kolekole Bridge.

Kolekole Stream runs perpendicular to and under the bridge, and discharges to the Pacific Ocean
immediately makai of the bridge. Kaahakini Stream discharges to Kolekole Stream immediately
mauka of the bridge, from the north bank.

3.1.2 Climate

Hawaii is located in the tropics, with relatively little seasonal variations. There are only two
seasons: summer and winter. The prevailing winds are northeasterly trades, averaging about
seven miles per hour, which are stronger in the afternoon and summer and weaker in the evenings

and winter,

Average monthly temperatures recorded at the Hilo Airport range from 66 to 82 degrees
Fahrenheit, with an average annual temperature of 74 degrees. Extreme temperatures of 53
degrees to 94 degrees have been recorded. '

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAFTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

The average annual rainfali recorded at the Hilo Airport gage is about 129 inches, with most of
the rainfall occurring during the winter months (November to April). In the past ten years, the
lowest annual rainfall was about 86 inches in 1995, and the highest annual rainfall was about 211
inches in 1990.

3.1.3 Topography and Soils

Topography
Volcanic activity has shaped the topography of the island. Where volcanic flows have not

recently occurred, such as at the project site, the terrain has been eroded by rivers and streams.
Wave action has formed the high sea cliffs bordered by narrow strips of land that are found along

the Hamakua Coast.

The base of the Kolekole Bridge site is relatively flat with a small park, (Kolekole Beach Park)
located mauka of the bridge. From the relatively flat base, the side slopes of the gulch rise steeply
toward the abutments of the bridge.

Elevations along the gulch wall at the north end of the bridge range from sea level to
approximately 100 feet above mean sea level (MSL), resulting in a slope of about 110 percent. At
the south end of the bridge, elevations range from 10 to 120 feet MSL, resulting in a slope of
about 80 percent.

Geology

Geologically, the island of Hawaii is the youngest island in the Hawaiian group. The island was
formed by the outpouring of lava from five volcanoes: Mauna Kea, Mauna Loa, Kilauea, Hualalai,
and Kohala, The project site has been formed by lava flows from Mauna Kea, resulting in a

layered accumulation of olivine basalt and volcanic ash.

Soils
Soil type and classification of the area are reported in Soil Survey of Island of Hawaii, State of
Hawaii compiled by the U.S. Department of Agriculture Soil Conservation Service (1973). The

project site soils are of the Hilo and Rough Broken Land Series.

The Hilo Series soils at the site are Hilo silty clay loam, zero to 10 percent slopes (HoC), and Hilo
silty clay loam, 10 to 20 percent slopes (HoD). This series consists of well-drained silty clay
loams located on gentle to steep slopes. Permeability is rapid, runoffis slow to medium, and the
erosion hazard is slight to moderate. This soil is characterized as having low bearing capacity,
high compressibility, low shear strength, high shrinkage, and a high organic matter content. These
soils are located at both ends of the bridge, away from the gulch walls.

The Rough Broken Land (RB) soil is a miscellaneous land type that consists of very steep land
broken by many intermittent drainage channels. It occurs primarily in gulches, where the slope is
predominantly 35 to 70 percent. The soil material ranges from very shallow to deep, and stone
and rock outcrops are common in some areas. This type of soil is located within the gulch.

Enginesring Concepts, Inc, Kolekole Bridge Seismic Retrofit
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CHAPTER 13 . DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.1.4 Kolekole Stream

Kolekole Stream flows toward the east to the Hamakua coast from the slopes of Mauna Kea.
The headwater is located about 18 miles inland on the slope of Mauna Kea at an elevation of
about 4,600 feet MSL. This results in a stream slope of about eight percent. The discharge rate
of the stream during a December 1998 field survey was estimated at 50 cubic feet per second.

Water quality within Kolekole Stream was described as excellent by AECOS, Inc. (see Appendix
B). Nutrient concentrations were described as unusually low even for Hamakua Coast streams.
Turbidity was found to be slight and cloudiness low.

AECQOS, Inc. also measured concentrations of lead. (Pb) in the stream to assess if lead paint on the
bridge might be impacting the stream water quality. Lead was undetected in water samples
collected upstream of the bridge, and barely detected undereath. The source could be from the
bridge (paint), the highway, or ocean salts,

3.1.5 Flood and Tsunami Hazards

The Federal Emergency Management Agency Flood Insurance Rate Map (FIRM), Map Index and
Street Index, in the vicinity of the project site is illustrated on Figure 3.1, According to the
FIRM, the Kolekole Bridge is located in a "minimal tsunami inundation" area. The Kolekole
Bridge is adjacent to a region designated as flood hazard Zone X, an area determined to be
outside the 500-year flood plain.

Civil Defense Tsunami Evacuation Map 15 (GTE, June 1996-1997) identifies Kolekole Beach
Park as being located within a tsunami evacuation area. This evacuation area extends from the
shoreline to an undetermined distance upstream of Kolekole Beach Park.

A tsunami runup map (Atlas of Hawaii, 1998) is illustrated on Figure 3.2. Runup is defined as
the "sloshing" action of the wave (Atlas of Hawaii, 1998). The 1546 tsunami that originated from
the Aleutian Islands resulted in a tsunami runup of 37 feet above the mean lower low water datum
at the coast. Later tsunamis resulted in runup of 11 feet (from the Aleutians, 1957), 12 feet (from
Chile, 1960), and three feet (from Alaska, 1964),

3.1.6 F¥lora

A botanical survey was conducted by Char & Associates in December 1998. See Appendix C
for the complete report.

On the level gulch bottom, the bridge crosses over the seaward portion of the beach park. In this
area the vegetation consists of low mats of wedelia (Wedelia trilobata), a commonly used ground
cover plant, and the grassy lawn areas are dominated by Hilo grass (Paspalum conjugatum).
Scattered about are clumps of crape ginger or spiral flag (Costus speciosus), young ironwood

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIFTION OF THE AFFECTED ENVIRONMENT

trees (Casuarina equisetifolia), and a few coconut (Cocos nucifera) and hala (Pandanus
lecforius) trees. Near the rocky, boulder-strewn beach, the vegetation is composed of seashore
paspalum (Paspalum vaginatum) and wedelia,

At the base of the gulch slopes on the Hilo (south) side under the bridge, there is a large thicket of
hau (Hibiscus tilaceus) which also extends upslope. In this area, there are plants of shampoo
ginger (Zingiber zerumbet), ‘ape (Alocasia macrorrhiza), lobster claw (Heliconia sp.), maiden
hair fern (Adiantum raddianum), ti leaf (Cordyline fruticosa), Philodendron sp., and other
ornamental species. On the Honoka'a (north) side under the bridge, the upper to middle slopes
support dense patches of white shrimp plant (Justicia betonica) and crape ginger. The slopes
adjacent to the bridge support a forest of mixed introduced species which include ironwood,
avocado (Persea americana), Chinese banyan (Ficus microcarpa), Java plum (Syzygium cumini),
gunpowder tree (Trema orientalis), African tulip (Spathodea campanulata), and rose apple
(Syzygium jambos). Shrubs of guava (Psidium guajava) and strawberry guava (Psidium
cattleianum) are locally common.

In the areas around the bridge abutments, the vegetation is more open and grassy. California
grass (Brachiaria mutica) is sbundant near the Hilo side abutment, while Guinea grass (Panicum
maximum) and palm grass (Sefaria palmifolia) are common by the Honoka'a side abutment.

On the makai side of the bridge, the steep gulch slopes and the more or less level areas abutting
the gulch are covered by a forest composed largely of various introduced species. There are large
stands of ironwood trees, and scattered thickets of hau. Other trees found include the king or
Alexandra palm (4rchontophoenix alexandrae), gunpowder tree, African tulip, mango
(Mangifera indica), bingabing (Macaranga mappa), Java plum, and hala. Ground cover is sparse
because of the heavy shade and consists of the more shade-tolerant species such as palm grass,
Spanish clover, Hilo grass, white shrimp plant, maiden hair fern, and woodfern.

The vegetation in the area under and around the Kolekole Stream Bridge is dominated by
introduced species such as guava, Java plum, ironwood, Hilo grass, etc. Most coastal and
lowland zones of the Hawaiian Islands have been disturbed by humans and there are few remnants
of native vegetation left. Introduced species are all those plants which were brought to the islands

by humans.

None of the plants is a threatened or endangered species; nor is any plant a species of concern.
All of the plants can be found in similar environmental habitats throughout the islands. Nine
native species were found during the field studies, eight of which are indigenous. These are: hau,
hala, pakahakaha fern (Pleopeltis thunbergiana), Pycreus polystachyos, Macrothebpteris
torresiana, naupaka (Scaevola sericea), water hyssop (Bacopa monnieri), and Lysimachia
mauritiana. One species, the neleau or neneleau (Rhus sandwicensis), is endemic,

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.1.7 Fauna

A terrestrial and vertebrate species survey was conducted by Rana Productions, Ltd. in November
1998. See Appendix B for the complete report.

Mammals
During a field survey, at least four Hawaiian hoary bats (Lasiurus cinereus semotus) were

observed and 13 bat passes were recorded electronically. The only other mammalian species
detected was a dog (Canis f. familiaris). While not observed, it is probable that the house mouse,
and all three species of rats (roof, Norway, Polynesian) are also present within the project area. It
is also likely that the small Indian mongoose, cat, and feral pig are in the general area. All of the
introduced mammalian species present on the island are deleterious to both the native habitats and

species.

Due to the close proximity of the project site to the city of Hilo and numerous homes and farms, it
can be expected that most of the introduced feral mammalian species found in the lowlands of the
island utilize the area below the bridge structure on occasion.

Birds
During the field survey, a total of 10 bird species representing nine separate families were

detected (see Table 3.1). No avian species listed as proposed, threatened or endangered by either
the U.S. Fish and Wildlife Service (USFWS) or the State of Hawaii Department of Land and
Natural Resources (DLNR) were recorded during the course of the survey.

With the exception of a single White-tailed Tropicbird, and a migratory Spotted Sandpiper, all of
the avian species detected during the field survey were alien. This is typical of the coastal area of
the windward side of the island, where the avifauna is dominated by alien species.

Three endemic bird species could potentially be impacted by construction activity. These are the
threatened Newell's Shearwater (Puffinus newelli), the endangered Dark-rumped Petrel
(Pterodroma phaeopygia sandwichsis), and the endangered Hawaiian Hawk (Buteo solitarius).
There is no suitable nesting habitat within the project area for either the Newell's Shearwater or
the Dark-rumped Petrel. However, both species may overfly the bridge on their way to and from
their nesting colonies between late April and late October. Although no Hawaiian Hawks were
recorded during the survey, it is probable that there is at least occasional usage of habitat within
the Kolekole Stream gulch by this species, The project area is well within the normal range of this
bird. This species is currently under review by the USFWS for down listing from endangered to

threatened status.
Aquatic Biota
Aquatic biota were reported by AECOS, Inc. (see Appendix B). Immediately upstream of the

Kolekole Bridge, the Kolekole Stream enters a deep estuary adjacent to the beach park parking
lot. Within the estuary, there were o'opu akupa (Eleotris sandwicensis), aholehole (Kuhlia

Engineering Concepts, Inc. ‘ Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

TABLE 3.1
AVIAN SPECIES DETECTED DURING THE FAUNAL SURVEY

TROPICBIRDS - Phaethontidae

White-tailed Tropicbird Phaethon lepturus dorothea
SANDPIPERS & ALLIES - Scolopacidae
Spotted Sandpiper Actitus macularis
PIGEQONS & DOVES - Columbidae
Spotted Dove Streptopeia chinensis
_ Zebra Dove Gegpelia striata
STARLINGS - Sturnidag
Common Myna Acridotheres tristis
‘ SILVEREYES - Zosteropidae
) Japanese White-Eye Zosterops japonica

BABBLERS - Timaliidae
Melodius Laughing Thrush Garulax canorous

WAXBILLS & ALLIES - Estrilididae
Nutmeg Manikin (Scaly-breasted Munia) | Lonchura punctulata topela

FRINGILLIDS - Fringillidae

House Finch Carpodacus mexicanus mexicanus

EMBERIZIDS - Emberizadae
Northem Cardinal ______________ | Cardinalls cardinalis

Reference: Rana Productions, Ltd. (November 1998)

- Enginecring Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

sandvicensis), and hapawai (Neritiniq vespertinus). There Was also some blue-green alga
(Phormidium sp.).

3.1.8 Archaeological and Historic Resources

A field survey was conducted in October and November of 1998 by Cultural Surveys Hawaii.

See Appendix E for the complete report. The survey consisted of a 100 percent ground survey
of all accessible areas underneath and surrounding the bridge. Portions of the slopes on both sides
of the bridge were inaccessible to pedestrian traffic due to steepness. Photographic
documentation of the bridge and surrounding area was also conducted, The survey was
conducted to determine the presence or absence of cultural remains that could possibly be
impacted by the proposed project.

The areas surveyed at the top of the gulch have been completely altered either by construction of
the existing bridge or from sugar cane cultivation. The sides of the gulch within the project area
also seem to have been impacted by the construction of the existing bridge, and are prohibitively
steep and inaccessible. No archaeological sites were found,

On the floor of the gulch within the project area, the stream bed covers approximately 30 percent
of the flood plain. No archaeological sites were found. On the gully floor outside of the project

3.1.9 Air Quality

There is no known air quality data in the immediate area. The State Department of Health
reduced its neighbor island air quality monitoring network in 1985. Co

Department of Health.

An air quality study was conducted by J.W. Morrow in August 1994 on the Kealakaha Stream
Bridge, about 16 miles north of the Kolekole Bridge. Results from the Morrow study are
presented due to the similarities between the Kealakaha and Kolekole bridges. Both are located
on the east side of the island exposed to the northeasterly tradewinds and located in a rural area,

The investigator concluded that air quality probably continues to be good most of the time based
on the historical monitoring data (1972-1985) and given the rural, undeveloped nature of the
project site. Th Its of the modeling suggest that current carbon monoxide levels are well
below the federal and state standards and there should only be 8 slight increase in the future.

Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.1.10 Noise

The Kolekole Bridge, on the Hawaii Belt Road about one mile north of Honomu, is situated in a
rural environment. Existing ambient noise consists of local and distant traffic and background
sources including birds, dogs, wind and foliage, and the ocean.

3.1.11 Visual Resources

The Kolekole Bridge spans the width of the Kolekole Stream gulch with a length of almost 560
feet, and consists of two abutments and five piers. The piers are of reinforced concrete
construction, and are connected to each other via a steel truss. The end piers are connected to the
abutments via steel girders, The longest span between piers is about 132 feet, and the shortest
about 72 feet. None of the piers actually contact the stream.

The bridge is 38 feet 6 inches wide, with a pavement width of about 24 feet. The deck contains &
gutter and sidewalk on each side of the travel way, with a guardrail bordering the sidewalk. The
Kolekole Stream gulch is listed in the Hawaii County General Plan as a site of natural beauty.
Akaka Falls, located upstream along Kolekole Stream (off Route 220 from Honomu) is also

listed.

32 SOCIOECONOMIC ENVIRONMENT

32.1 State and County Land Use Designation

The Kolekole Bridge is located within state land use Conservation and Agricultural districts
(Figure 3.3). According to Hawaii County Planning Department maps, the bridge is also located
within the state Special Management Area (see Figure 3.4). According to the Hawaii County
Planning Department, the project site is zoned A-20a (Agricultural) and Open. The
corresponding Hawaii County General Plan Land Use Designation is Extensive Agricultural. The
proposed project is pursuant to and consistent with the Hawaii County Zoning Code.

3.2.2 Population and Economy

The Kolekole Bridge is located about 14 miles north of Hilo, the population center of the island of
Hawaii. In 1990, Hilo had a population of about 38,000, while the entire island had a population
of about 120,000, From 1990 to 1997, the island population had grown to about 141,000. The
1990 population of selected towns from Hilo to Honokaa was reported to be:

Town Population
Papaikou 1,634
Honomu 532
Laupahoehoe 508
Honokaa 2,186

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

The local economy is influenced by tourism, commercial fishing, forestry (Ohia-Lehua, Koa),
construction, the retail industry, farming (cattle, pigs, foul), and agriculture (flowers, vegetables,
nuts, etc.). |

3.2.3 Neighboring Lands

Neighboring land owners are listed in Table 3.2. Refer to Figure 3.5 for location of these parcels
in relationship to the project site.

3.3 INFRASTRUCTURE

3.3.1 Roads

The Hawaii Belt Road is a two lane divided highway that is the primary traffic artery connecting
Hilo with outlying districts. The Kolekole Bridge portion of the Hawaii Belt Road (Route 19) has
a pavement width of 24 feet, and spans the width of the Kolekole Stream gulch for a length of
about 500 feet (see Figure 2.1). The bridge deck is about 110 feet above the bottom of the

gulch.

Kolekole Beach Park is accessed vie a two lane asphalt roadway on the mauka side of the Hawaii
Belt Road, on the Hilo end. There is no vehicular access to the beach in the immediate area or
from the beach park.

3.3.2 Electrical Power, Telephone and Cable TV Service

Electrical Power

Power lines span the width of the gulch on the mauka side of the bridge. The lines are suspended
from three-pole frames, each located near the ends of the bridge.

Tel n ice

Telephone lines span the width of the gulch on the makai side of the bridge. The lines are
suspended from single poles and, like the electric three-pole frames, are located near the ends of
the bridge.

Cable TV Service

Hawaiian CableVision of Hilo has a fiber optic line on the power poles located on the mauka side
of the bridge. The cable sags low due to the long span between poles.

Engineering Concepts, Inc. Kolekole Bridge Seismic Regofit
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

TABLE 3.2
NEIGHBORING LAND OWNERS

Schuster, Dean, Virginia and Daniel

North of gulch, west and

2-9-03: 3, 39
Martinez-Harris, Sonia northwest of bridge
Mathis, Anthony
2-9-03: 44 Title Guaranty of Hawatii, Inc. North of gulch, east of bridge
Agreement of Sale:
Oskins, Jack & Delores
2-8-15:1 John Buyers Trust South of gulch
2-8-15:5 Mauna Kea Agribusiness Co., Inc. South of gulch
2-8-15: 15 County of Hawaii South of stream, west and under
| bridge in guich

Engineering Concepts, Inc.
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CHAPTER 3 - DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.3.3 Miscellaneous

There are three conduits strapped to the maksi side of the bridge, near the base of the concrete
guardrail. These conduits are located above the steel girders, away from the proposed seismic
retrofit work. The County Department of Water Supply has confirmed that there are no
municipal water mains strapped to the bridge. It is possible that one of the conduits is a cable
T.V. or telephone conduit.

Enginecring Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 4
POTENTIAL IMPACTS AND PROPOSED MITIGATION MEASURES

This chapter identifies the major impacts attributable to the proposed project. Impacts are
categorized as short-term impacts (normally of short duration and confined to the length of the
construction period) and long-term impacts (resulting from operational activities).

41 IMPACTS ON THE PHYSICAL ENVIRONMENT
4.1.1 Regional Impacts

Short-term Impacts
Short-term impacts during the construction period will include generation of dust, air pollutant
emissions, noise, vibration, and traffic disruptions from construction activities and construction

vehicles.

Construction-related impacts will be mitigated by compliance with federal, state, and county laws
and the contract documents. More detailed mitigation for specific impacts is described in the
sections that follow.

A positive short-term impact would be the creation of jobs in construction and related fields,
including suppliers of construction materials.

Long-term Impacts .
A major long-term impact of the project is a safer and more earthquake-resistant bridge on Hawaii

Belt Road, which is 2 major artery connecting Hilo with towns to the north.

4.1.2 Soil Erosion

During construction, the following practices and control measures may be employed to minimize
impacts associated with soil erosion:

+ Conduct grubbing and grading activities during periods with low rainfall to minimize
erosion potential.

« Clear only areas essential for construction.

« Protect natural vegetation with fencing, tree armoring, retaining walls or tree wells.

s« Cover or stabilize stockpiles of soil or other construction materials.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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* Intercept runoff for conveyance around the construction area.
» Establish streamside buffers to protect water bodies and natural drainage systems.
* Properly dispose of sediment and debris from construction activities.

* Replant bare areas as soon as grading or construction is completed, using 50l
amendments, fertilizers and temporary irrigation as required to establish growth.

* Minimize transport of sediment and associated pollutants in storm runoff by installing
fabric filter fences or straw bale barriers and maintaining vegetative strips.

The contractor shall comply with the requirements of Section 639, "Temporary Project Water
Pollution Control (Soil Erosion)," of the Standard Specifications for Road and Bridge
Construction, State of Hawaii.

All earthwork and grading shall be in conformance with Chapter 10, "Erosion and Sediment
Control", of the Hawaii County Code.

4.1.3 Water Quality

If practical, construction will be scheduled during the drier months of the year in order to reduce
adverse water quality impacts resulting from soil erosion and runoff. No construction activity will
be conducted in the stream,

According to the aquatic biota consultant, AECOS, Inc., the proposed project should have
minimal short-term and no long-term impacts on the Kolekole Stream. The contractor will be
responsible for removal of any construction debris which inadvertently falls into the stream, park,

or estuary.

An application for a Stream Channel Alteration Permit (SCAP) will be prepared due to the
proposed concrete connection block construction on the north side. The Commission on Water
Resource Management considers the northern gully wall to be the stream bank. Hence,
construction of the concrete connection block on the north side is considered alteration of the
stream bank. The contractor will be responsible for compliance with conditions of the SCAP
during construction activities.

4.1.4 ¥lood and Tsunami Hazards

The proposed action should not be adversely affected by flood or tsunami waters. The high_
strength threaded bars, suspended under the bridge's steel frame, should be at a sufficient height

to avoid adding drag on the bridge structure. The highest recorded tsunami run-up to date is 37
feet (1946), whereas the lowest threaded bars elevation is about 66 feet.
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4.1.5 Flora

Disturbance and/or removal of vegetation in the gulch will be kept to a minimum. Areas cleared
of vegetation will be hydromulched as soon as possible to prevent soil erosion and the discharge
of sediment into Kolekole Stream.

Approximately 0.25 to 0.5 acre of vegetation will be removed in order to access the areas in
which concrete connection blocks will be installed. The alignment of the temporary construction
access roads has been included in this estimate, The following mitigation measures will be
incorporated into the project to minimize impacts to the botanical resources:

* All project-related materials shall be placed or stored in ways to avoid or minimize
disturbance to the environment,

* Al project-related materials shall be free of poliutants.

* No contamination of the aquatic environment (e.g. trash and debris disposal) shall
result from project activities.

* A contingency plan to control accidental spills of petroleum products shall be
developed. Absorbent pads and containment booms shall be stored onsite to facilitate
cleanup of petroleum spills.

* Turbidity and siltation from excavation activities shall be minimized and contained to
the immediate vicinity of excavation through the use of effective silt containment
devices and the curtailment of axcavation during adverse weather conditions.

* Upon completion of the project, all areas cleared for the project shall be hydromulched
to cover exposed earth and to minimize soil erosion,

4.1.6 Fauna

Construction activities will not have a significant impact on native or federally protected avian or
mammalian species. The proposed seismic retrofit of the bridge will not have a deleterious impact
on the Hawaiian hoary bat as a species. However, the potential exists for individual bats to be
disturbed by the construction activity if conducted at twilight. Although none were observed at
the project site, the threatened Newell’s Shearwater and the endangered Dark-rumped Petrel may
fly over the bridge on the way to and from their nesting colonies. As a precautionary measure,
any unshielded construction or equipment maintenance lighting will be kept to a minimum to
avoid disorienting these birds. The actual need for lighting is not foreseen due to construction
during daylight hours.

Engincering Concepts, Inc, Kolekole Bridge Scismic Retrofit
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4.1.7 Archaeological and Historic Resources

The State Historic Preservation Division (SHPD) has determined that the bridge is a historic
resource. However, SHPD has also determined that the proposed seismic retrofit work will not
impact the historic character of the bridge. No archaeological sites were identified in the project

area during the reconnaissance survey, and therefore, no significant impacts to archaeological
resources are anticipated.

4.1.8 Air Quality

Air quality degradation can be expected in the immediate vicinity of construction activity and is
primarily attributable to fugitive dust and exhaust emissions from construction equipment and
vehicles. To minimize air quality degradation, the contractor will be required to implement
measures such as inspecting construction vehicles for exhaust emissions, watering to retard

airborne dust and erecting dust screens. Erosion control measures will be employed as soon as
possible.

Dust and air pollution control will be govemned by Chapter 60.1, "Air Poliution Control", of Title
11, Hawaii Administrative Rules, State Department of Health.

4.1.9 Noise

Noise will be governed by the applicable Hawaii County and State Department of Health
regulations, including Chapter 11-42, “Vehicular Noise Control for Oahu” and Chapter 11-46,

"Community Noise Control" of Title 11, Hawaii Administrative Rules, State Department of
Health.

With regard to long-term impacts, the alignment and design speed along the Hawaii Belt Road

will not change as a result of the seismic retrofit work. Therefore, the traffic noise level should
not increase.

4.1.10 Traffic

During construction of the proposed action, motorists using Hawaii Belt Road in the vicinity of
the site will experience traffic inconveniences. Traffic will be interrupted periodically by trucks
hauling construction material to and from the site. Through traffic may also be limited to one lane

Engineering Concepts, Inc. Kolckole Bridge Seismic Retrofit
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CHAPTER 4 - POTENTIAL IMPACTS AND PROPOSED MITIGATION MEASURES

on Hawaii Belt Road in the immediate vicinity of construction due to equipment staging. The
contractor shall comply with Federal and State highway standards for traffic control. The
contractor shall conform to the requirements of the Federal Highway Administration, Marmual on
Uniform Traffi¢ Control Devices for Streets and Highways, Part VI, *Traffic Controls for
Highway Consttuction and Maintenance Operations" and the "Rules and Regulations Governing
the Use of Treffic Control Devices at Work Sites on or Adjacent to Public Streets and
Highways," of the Highway Safety Coordinator.

Other conditions that may be imposed on the contractor to minimize traffic disruptions include:
» Opening all lanes to traffic during non-working hours.
« Hiring special duty police officers to direct the flow of traffic.

« Mgintaining all accesses to and from driveways and public streets in passable
condition.

4.1.11 Visual Resources

The appearancé of the existing bridge will not be significantly altered. High strength threaded
bars will span the length of the bridge, suspended from the steel frame structure located beneath
the bridge decK. These threaded bars will be attached to concrete connection blocks located
beneath each end of the bridge. The footings, piers, and bridge deck will not be altered, so the
overall appeafa-ﬂce of the bridge will remain the same.

4.1.12 Lead Paint Removal

Removal of 1¢8d paint from steel girders and beams will be necessary at designated areas to
prepare the gteel for the retrofit work. To prevent paint from entering the environment and
creating an impact, several alternatives are being considered. One alternative involves the
application of 8 glue-like coating to the lead paint. Once the glue coating has adhered to the
paint, it will b€ scraped off, carrying the lead paint with it. By utilizing this procedure, scraped
paint will not impact the surrounding environment. The contractor will be required to coordinate
lead paint removal with Dr. Robert Nishimoto at DLNR Division of Aquatic Resources in Hilo to
identify specific means for averting or minimizing adverse effects and provide mitigation for
unavoidable damage to natural resource values.

42 TMPACTS ON THE SOCIOECONOMIC ENVIRONMENT

The proposed Project is not expected to have any adverse social or economic impacts. The
proposed action will retrofit an existing bridge to resist earthquake forces. The retrofit work will
have a positiv® impact on public safety. The bridge alignment, deck width, and travel lanes will
not be altered and, therefore, its carrying capacity will not increase.

e ————
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CHAPTER 4 - IMPACTS AND PROPOSED MITIGATION MEASURES

Temporary use of land may be required on both sides of the bridge to enable the construction of
access roads beneath the abutments for construction of the concrete connection blocks.
Currently, the land on both sides of the bridge is unused. Construction of the temporary access
roads will impact neighboring land owners. The State Department of Transportation will
compensate land owners for use of their property during the construction period.

Construction staging areas for storage of construction equipment and materials will be located
within the state highway right-of-way.

Due to location of the temporary access roads alignments within the Special Management Ares
and Conservation District, construction of the temporary access roads will be subject to
conditions of the Special Management Area Use Permit and Conservation District Use Permit.

Applications for these permits will be prepared.

4.3 IMPACT ON UTILITY INFRASTRUCTURE

4.3.1 Roads

Temporary access roads may be constructed at both ends of the bridge to enable access to the
area beneath the abutments. These roads would ease access and aid in the installation of the two
concrete connection blocks. Driveways for these access roads would intersect Hawaii Belt Road.
Ingress and egress of construction vehicles from these driveways may possibly cause deterioration
of the highway asphalt pavement At the completion of the project, the pavement will be restored

to its original condition.
43.2 Electrical Power, Telephone and Cable TV Service

Currently, power lines and a cable TV fiber optic line span the width of the gulch on the mauka
side of the bridge. These lines are suspended from three-pole frames at both ends. Telephone
lines span the gulch on the makai side of the bridge. These lines are suspended from single poles
at both ends. Construction activities will avoid these utilities to mitigate any impact. In the event
that these overhead lines require relocation, the affected utility company will be contacted to
coordinate relocation. The consractor will be liable for any damage to utility lines due to

construction operations.
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CHAPTER 5
ALTERNATIVES TO THE PROPOSED ACTION

This chapter discusses the alternatives against which the proposed action was evaluated. The
alternatives were rejected due to their inability to meet the project objectives, or attainment of the
objectives to a less desirable degree. Three alternatives to the proposed action were considered.
Each alternative is described in the sections that follow.

51 NOACTION

In the “no action™ scenario, use of the existing bridge would continue, despite its structural
inadequacy to resist seismic forces. Should the bridge fail during an earthquake, loss of life or
injury may result. If the bridge is deemed unsafe after a seismic event, the only direct ground
transportation link between Hilo and communities to the north would be severed. This would
prevent, or severely restrict, the transportation of goods and emergency services to those
communities.

This alternative is not acceptable because of the potential impacts to public health and welfare.

52 RUNNER TRUSS

The runner truss alternative involves construction of a new truss, attachment to the piers, and
connection to the gulch beneath the abutments. This system functions similarly to the proposed
cable and anchor block system in tension, and also provides strength in compression. Although
this alternative also provides compressive strength, it requires much more material (added weight)
and labor to construct. Truss construction is more difficult compared to the cable system, and the
total cost is far more expensive. In addition, this alternative may require construction equipment
to be placed in or near the stream in order to provide safe and ready access to the underside of the
bridge. This alternative is undesirable due to cost and additional environmental impacts.

53 STRENGTHENING OF FOOTINGS AND COLUMNS
The footing and column retrofit will require dewatering and result in other water-related problems

due to the proximity of the bridge piers to the stream and ocean. This alternative is also
undesirable due to additional environmental impacts.
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54 ALTERNATE CONSTRUCTION METHODS

There are two primary construction methods proposed for construction of the concrete
connection blocks to be located beneath the bridge abutments. Each alternative is discussed
below. Selection of the construction method to be utilized will be a decision left to the
contractor.

5.4.1 Temporary Construction Access Road

The preferred method is to construct a temporary 8ccess road which would allow workers,
equipment and construction materials to be driven to the work area beneath the bridge. The
proposed access road would need to be approximately 12 feet wide, excavated into the stream
gully wall, approximately 60 to 70 feet above the water surface. Cut slopes of 1:4 (horizontal to
vertical) are anticipated based on preliminary soils investigations. Two roads would be required,
one constructed at each end of the bridge. Both roads would descend from the makai side of the
Hawaii Belt Road. Each road would need to be approximately 300 feet in length, at a grade of 15
to 20 percent, to reach the work area located about 50 feet below the bridge deck. The actual
access road alignment and design will be determined by the contractor, based on his assessment of
terrain and construction requirements.

The major advantage of this alternative is that the time required for construction of the concrete
connection blocks will be minimized. The access road will be constructed by use of a hopto or
possibly a backhoe. Vegetation and excavated material may be loaded into a small truck and
hauled away for disposal at an approved site. When the road is completed, the excavation
equipment will be used to prepare the site for construction of the concrete connection blocks.
The ability to drive to utilize excavation equipment and haul trucks will minimize construction
time. It is anticipated that excavation for the concrete connector blocks can be completed in six
weeks with this method. Upon completion of the site excavation, construction equipment and
materials can be delivered directly to the site by trucks, which will further minimize construction
time.

Disadvantages of this alternative are the need to utilize neighboring properties and the need for
additional environmental permits:

Use of private Jands. Construction of temporary access roads will encroach into privately-
owned lands. The State Department of Transportation will compensate land owners for
use of their property. Agreements will be worked out with land owners should the
contractor decide to utilize this construction method.

Permits. Construction of temporary access roads will be subject to both Special
Management Area and Conservation District permits since the roads will extend beyond
the state highway right-of-way. The roads will not extend into the shoreline setback area.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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Upon completion of construction, the access roads will be hydromulched to encourage regrowth
of natural vegetation. A vehicle barrier will be erected near the start of the road at the Hawaii

Belt Road to prevent further use of the road by others.
54.2 Lowering Workers and Materials from Bridge Deck

An alternate construction method is lowering workers, materials and equipment (including a
drilling rig) down to the work area from the bridge deck. The vertical distance is approximately
50 feet from the bridge deck to the concrete connection block sites. Use of a crane or boom
truck would be required to transport workers, tools and building materials; and to retrieve
vegetation and excavated materials from the site. The debris would be loaded on a truck and
hauled to an approved disposal site. Daily use of the crane or boom truck would be required until
completion of the concrete connection blocks. The contractor would be responsible for staging
the crane or boom truck within the state highway right-of-way during use, and storing the
equipment out of the travel lanes after hours.

There are several advantages in utilizing this alternative. First, all work could be contained within
the existing Department of Transportation highway right-of-way. It would not be necessary to
obtain any easements for the proposed construction. Also, both the Hawaii County Planning
Department and the Department of Land and Natural Resources have determined that work
contained within the existing right-of-way would not be subject to the respective Special
Management Area and Conservation District permits.

There are three major disadvantages in utilizing this construction method: increased construction
time, traffic disruption and safety concemns.

Construction time. Construction time would increase due to the need to excavate by
hand. Based on the soils investigation, rock is anticipated at the concrete connector block
sites. Due to the need to lower workers and materials to the work area, use of excavation
equipment would be prohibitive. Excavation would need to be accomplished with use of
hand tools. All excavated material, including trees, would need to be lifted out by boom
truck or crane. Over 400 cubic yards of excavated material will need to be removed.
Similarly, all construction materials would need to be lowered to the site. Itis estimated
that excavation alone would take four months. The time to construct the concrete
connection blocks would also increase due to the inability to drive to the site.

Secondary impacts associated with increased construction time are higher construction
cost and a longer time period for construction-related impacts such as noise and fugitive
dust to occur.

Traffic disruption. Certain large pieces of equipment (e.g. drilling rig) will need to be
lowered to the work area by crane. Use of a crane will essentially halt traffic over the
bridge. The space required for the outriggers which stabilize the crane while in operation
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will extend over the two traffic lanes. Once lifting is completed, the outriggers can be
retracted and one traffic lane can be reopened.

Alternatively, use of a boom truck will only require closure of one traffic lane during
lifting operations. The disadvantage of using a boom truck is its limited capacity.
Workers and tools can be accommodated; however, the drilling rig and other large and/or
heavy loads may exceed the boom truck capacity. For example, removal of excavated
material would likely be limited to 0.3 cubic yard per lift (requiring over 1,200 lifts to
remove all the material by boom truck).

Safety. Workers would need to be lowered 50 feet to the concrete connection block sites
daily. Initially, work at the site would be precarious due to the steep slope of the gully
wall and the need to clear an area for the proposed construction. The presence of
overhead utility lines on both the mauka and makai sides of the bridge also pose safety
concerns which may prohibit or at least restrict use of a crane or boom truck.

Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 6 :
RELATIONSHIP OF THE PROPOSED ACTION
TO LAND USE PLANS, POLICIES AND CONTROLS
FOR THE AFFECTED AREA

This chapter examines conformance of the proposed project with selected state and local laws and
regulations which have been developed to guide physical, social and economic development and
to encourage protection of natural and manmade resources.

6.1 CONSERVATION DISTRICT

The State Land Use Law (Chapter 205, Hawaii Revised Statutes), adopted in 1961, establishes
the framework of land use management in Hawaii. All lands in the state are classified into one of
four land use districts: Urban, Rural, Agricultural or Conservation. The project site is situated on
land classified as Agricultural (A) and Conservation ©).

The Conservation classification primarily includes lands in existing forests and water reserve
zones. It also includes areas necessary for the protection of watersheds and water sources; scenic
and historic areas; parks; wilderness; open space, recreational areas; habitats of endemic plants,
fish and wildlife; and all submerged Jands seaward of the shoreline. Lands subject to flooding and
soil erosion are also included. The Conservation District is controlled by the State Board of Land
and Natural Resources, and its uses are governed by the rules of the Department of Land and
Natural Resources. The Conservation District setves to conserve, protect and preserve the
important natural resources of the state through appropriate management and use to promote
long-term sustainability and public health, safety and welfare.

Seismic retrofit of the bridge is considered repair of an existing, nonconforming structure that
does not require a Conservation District Use Permit (CDUP). However, a Conservation District
Use Application (CDUA) will need to be obtained if the contractor decides to construct
temporary access roads to facilitate construction of the concrete connection blocks beneath the
bridge abutments. Construction and use of temporary access roads will be carefully managed to
be consistent with the purpose of the Conservation District. The roads will be utilized for several
months during the construction period. They will not be paved or permanently maintained. Once
construction is completed, vehicle access will be blocked and the graded area will be revegetated.

The project site is located in the Resource (R) subzone of the Conservation District. The
objective of this subzone is to develop, with proper management, areas to ensure sustained use of
the natural resources of those areas. Land uses in the R subzone also include those land uses
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permitted in the Protective and Limited subzones, Development of temporary construction access
roads would fall under the following permitted uses:

* Landscaping, defined as alteration (including clearing) of plant cover.

* Land uses undertaken by the State of Hawaii to fulfill a mandated governmental
function, activity or service for public benefit and in accordance with public policy
and the purpose of the Conservation District.

* Demolition, grading, removal or alteration of topographic. features.

6.2 COASTAL ZONE MANAGEMENT

The objectives of the Hawaii Coastal Zone Management Program (HRS Chapter 205A, Part D
are to protect the valuable and vulnerable coastal resources such as coastal ecosystems, special
scenic and cultural values, and recreational opportunities. The objectives of the program are also
to reduce coastal hazards and to improve the review process for activities proposed within the
coastal zone,

The relationship of the proposed project, and specifically the temporary construction access
roads, to the program objectives and policies is summarized below.

§205A-2(b)(1) Recreational resources

b Objective:  Provide coastal recreational opportunities accessible to the public.
- Discussion: N/A

i §205A-2(b)(2) Historic resources

Objective:  Protect, preserve, and where desirable, restore those natural and
manmade historic and prehistoric resources in the coastal zone

Lo management area that are significant in Hawaiian and American history
L and culture,

o Discussion:  No archaeological sites were found during a field survey of the project site,
P including areas considered for temporary access road construction. The

P State Historic Preservation Division has determined that the proposed
b seismic retrofit work will not impact the historic character of the bridge.

§205A-2(b)(3) Scenic and open space resources

Objective:  Protect, preserve, and where desirable, restore or improve the quality of
coastal scenic and open space resources.

Discussion:  Upon completion of construction, seismic retrofit of the bridge should have
no impact on the existing coastal scenic and open space resources. During
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the construction period, the presence of equipment and vehicles will
temporarily detract from coastal views. Similarly, grading of temporary
construction access roads may detract from views of the stream guich due
to removal of vegetation. However, vegetation will be reestablished and
no long term visual impact is anticipated to result from the access roads.

§205A-2(b)(4) Coastal ecosystems

Objective:  Protect valuable coastal ecosystems, including reefs, from disruption and
minimize adverse impacts on all coastal ecosystems.

Discussion:  Erosion and sediment controls will be implemented during construction to
protect water quality and coastal ecosystems. The project will also require
a Stream Channel Alteration Permit and will be subject to conditions of the
permit.

§205A-2(b)(5) Economic uses

Objective:  Provide public or private facilities and improvements important to the
State’s economy in suitable locations. _

Discussion:  The project is not a coastal dependent development. However, it involves
repair of an existing bridge which happens to be located in a coastal area.
Seismic retrofit of the bridge is a necessary improvement that is vital to the
economy by insuring continued operation of an important transportation
route. Adverse environmental impacts associated with construction
activities will be minimized. Construction of temporary access roads will
aid in implementation of the project and minimize the overall construction
period.

§205A-2(b)(6) Coastal hazards

Objective:  Reduce hazard to life and property from tsunami, storm waves, stream
Jlooding, erosion, subsidence, and pollution.

Discussion:  Control measures will be employed to minimize erosion and sediment
transport to the stream and coastal waters during construction activities.

§205A-2(b)(7) Managing development

Objective:  Improve the development review process, communication, and public
participation in the management of coastal resources and hazards.
Discussion:. N/A
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§205A-2(b)8) Public participation
Stimulate public awareness, education, and participation in coastal

management.
Discussion: N/A

Objection:

§205A-2(b)(9) Beach protection

Objection:  Protect beaches for public U and recreation.
Discussion:  The project site is located inland from the shoreline setback area. In

addition, the proposed temporary construction access roads will be located
inland from the shoreline setback area. Along the coastline, the access
roads will be no closer than 60 feet from the top of the cliff.

§205A-2(b)(10) Marine resources

Objection:  Implement the State s oceam TeSOUTCES management plan.

Discussion: N/A

- 63 SPECIAL MANAGEMENT AREA

The purpose of the Special Management Area (SMA) is defined in HRS Chapter 205A, Part IL

- Special controls on developments within an area along the shoreline were found by the state
legislature to be necessary to avoid permanent 1asses of valusble resources and the foreclosure of
 management options, and to ensure that adequate 8°CESS to public owned or used beaches,

- recreation areas, and natural reserves is provided- It is state policy to preserve, protect, and
where possible, to restore the natural resources of the coastal zone.

L Within the County of Hawaii, the Special Management Area is governed by rules and regulations
Commission SMA Rule 9. All development

under the authority of the Hawaii County Planning )
. within the SMA is administered through the Hawaii County Planning Department under Rule 9,
pursuant to the objectives and policies of Chapter 205A, HRS.

- Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
September 1999 6-4 Final EA/FONSE




CHAPTER 7 - FINDINGS AND DETERMINATION

CHAPTER 7
FINDINGS AND DETERMINATION

71 DETERMINATION

The State of Hawaii Department of Transportation has concluded that the proposed project does
not have the potential to generate significant environmental impacts, and the need to prepare an
environmental impact statement is not evident. This Final Environmental Assessment is submitted

with a Finding of No Significant Impact (FONSI) determination.

72  FINDINGS AND REASONS SUPPORTING DETERMINATION

The overall and cumulative effects of the proposed action were evaluated with respect to Hawaii
Administrative Rules (HAR) Title 11, Department of Health, Chapter 200, Environmental Impact
Statement Rules, Section 11-200-12 "Significant Criteria". The following findings and
conclusions can be made in support of the FONSI determination.

(1)  The proposed action will not involve an irrevocable commitment to loss or destruction of
any natural or cultural resource.

The State Historic Preservation Division (SHPD) believes that the Kolekole Bridge is
eligible for listing on the Hawaii and National Registers of Historic Places. However,
SHPD has stated that the utilization of seat extenders at the abutments and piers, and
installation of steel bars under the bridge and anchoring them into the slope will have "no
effect” on the historic character of the bridge (see Appendix A).

(2)  The proposed action will not curtail the range of beneficial uses of the environment.

The proposed action will strengthen the existing Kolekole Bridge against earthquake
forces. This work will take place beneath the abutments and within the bridge structure
itself. The footings, piers, and bridge deck will not be altered, and there will be no
permanent encroachment upon previously undeveloped areas. Temporary construction
roads may be required to access the abutments during construction. These roads will be
revegetated when their use is no longer required.

(3)  The proposed action will not conflict with the state's Iong-rénn environmental policies or
goals and guidelines as expressed in Chapter 344, HRS, and any revisions thereof and
amendments thereto, court decisions, or executive orders.
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Development of the proposed action will comply with the environmental policies, goals
and guidelines expressed in Chapter 344, HRS.

The proposed action will not have a substantial negative effect on the economic or social
welfare of the community or state.

The proposed project is not expected to have any adverse social or economic impacts.
Rather, seismic retrofit of the existing bridge which is presently inadequate to resist
earthquake forces will have a positive impact on social welfare and public safety. The
bridge alignment, deck width, and travel lanes will not be altered and, therefore, its

carrying capacity will not increase.
The proposed action will not have a substantial negative effect on public health.

Construction activities may result in temporary generation of noise and dust. However,
these impacts will subside upon completion of construction and there should be no long
term effect on public health.

The proposed action will not involve substantial secondary impacts, such as population
changes or effects on public facilities.

The proposed action will not have a significant effect on population. The bridge will have
a positive impact on transportation facilities with regard to public welfare and safety.

The proposed action does not involve substantial degradation of environmental quality.

The proposed action may require the construction of temporary access roads through
previously undeveloped lands. After completion of the seismic retrofit work, the access
roads will be revegetated. According to the botanical, faunal, and archaeological
consultants, there are no threatened or endangered flora or fauna, or historic sites in the
vicinity that would be impacted by the proposed project.

The proposed action will not have a considerable cumulative effect upon the environment
or involve a commitment for larger actions.

The proposed action is directed at mitigating a public safety issue. Specifically, the
proposed action is to retrofit an existing bridge deemed inadequate to resist earthquake
forces. The bridge alignment and width will not be altered,

The proposed action will not substantially affect a rare, threatened, or endangered
species or its habitat.

According to the botanical consultant, Char & Associates, the proposed seismic retrofit
work is not expected to have a significant negative impact on the botanical resources.

Engincering Concepts, Inc. Kolekole Bridge Seismic Retrofjt
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(10

03)

(12)

(13)

None of the plants found during the field survey is a threatened or endangered species; nor
is any plant 2 species of concern.

According to the faunal consultant, Rana Productions Ltd., the construction activity
conducted on the bridge structure will not have a significant impact on native or federally
protected avian or mammalian species. During the field survey, no avian species listed as
proposed, threatened or endangered by either the U.S. Fish and Wildlife Service or the
State Department of Land and Natural Resources were recorded.

According to the aquatic biota consultant, AECOS, Inc., the project should have minimal
short-term and no long-term impacts on the Kolekole Stream. While the aquatic
environment in the project area is dominated by native species, none are listed as
threatened or endangered.

The proposed action will not detrimentally affect air or water quality or ambient noise
levels.

Air quality and ambient noise levels may be temporarily impacted during construction
activities. However, these impacts will terminate upon completion of construction.

The project should have minimal short-term and no long-term impacts on the Kolekole
Stream.

The proposed action will not affect, nor is it likely to suffer damage by being located in
an environmentally sensitive area such as a flood plain, tsunami zone, beach, erosion-
prone area, geologically hazardous land, estuary, fresh water, or coastal water.

The project site is located about 100 feet inland from the shoreline, where the Kolekole
Stream discharges to the Pacific Ocean. None of the seismic retrofit work will take place
in or impact the stream or ocean. Although located in a tsunami evacuation area, the
lowest part of the bridge structure is 66 feet above the normal water level. The highest
recorded tsunami run-up to date is 37 feet (1946).

The proposed action will not substantially affect scenic vistas or viewplanes identified in
county or state plans or studies.

The appearance of the existing bridge will not be significantly altered. The footings, piers,
and bridge deck will not be altered, so the overall appearance of the bridge will remain the
same.

The proposed action will not require substantial energy consumption.

No substantial changes in energy consumption are anticipaied.

Engineering Concepts, Inc. Kolekole Bridge Seismic Retrofit
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CHAPTER 8 - CONSULTATION

CHAPTER 8§
CONSULTATION

8.1 LIST OF PREPARERS
This Final Environmental Assessment (EA) was prepared for the State of Hawaii Department of

Transportation (DOT) by Engineering Concepts, Inc. The following organizations were also
involved in the preparation of this document.

AECOS, Inc. Water Quality and Aquatic Biota

Rana Productions, Ltd. Fauna

Char & Associates Botanical Resources

Cultural Surveys Hawaii Archaeology, Cultural/Historical Significance
Geolabs Hawaii Geotechnical Engineer

KSF, Inc. Structural Engineer

8.2 PARTIES CONSULTED DURING PREPARATION OF THE DRAFT EA

The following agencies were contacted for pre-assessment consultation during the preparation of
the Draft EA.

8.2.1 State Government
Department of Land and Natural Resources:
State Historic Preservation Division
Land Division
8.2.2 County of Hawaii

Planning Department

8.3 PARTIES CONSULTED DURING PREPARATION OF THE FINAL EA

Thirty three (33) copies of the Draft EA were mailed to agencies, organizations and other
interested parties. A complete listing of these consulted parties is included in Sections 8.3.1
through 8.3.5.

Availability of the Draft EA was published in the April 23, 1999 edition of The Environmental

Engineering Concepts, Inc. Kolekole Bridge Sexsmic Retrafit
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Notice by the Office of Environmental Quality Control. A total of six comment letters and one
telephone call were received as of June 14, 1999 (the public review period ended on May 24,
1999). Agencies, organizations and interested parties responding to the request for comments are
marked with an asterisk (*) on the lists which follow. Those parties responding with “no
comments” are marked with a plus (+).

8.3.1

8.3.2

8.3.3

8.34

Federal Government

U.S. Army Corps of Engineers
U.S. Fish and Wildlife Service

State Government

State Legislature:
Senator Lorraine Inouye, District 1
Representative Dwight Takamine, District 1
Department of Business, Economic Development and Tourism:
Land Use Commission
Office of Planning
Energy, Resources and Technology Division
Department of Health, Environmental Planning Office
Department of Land and Natural Resources:
State Historic Preservation Division
Commission on Water Resource Management
Land Division
Office of Environmental Quality Control

County of Hawaii

Councit Member Dominic Yagong
Planning Department

Department of Parks and Recreation
Department of Public Works
Department of Water Supply

Other Interested Parties

Office of Hawaiian Affairs
American Lung Association
Schuster, Dean, Virginia, and Daniel
Martinez-Harris, Sonia
Mathis, Anthony
Title Guaranty of Hawaii, Inc.
Agreement of Sale: Oskins, Jack & Dolores

Engineering Concepts, Inc.
September 1999 8-2
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John Buyers Trust
Mauna Kea Agribusiness Co., Inc.
Hawaii Electric Light Company, Inc.
GTE Hawaiian Telephone Company
Oceanic Cablevision

* Hawaiian CableVision of Hilo

8.3.5 Libraries
, Hawaii State Library
- University of Hawaii, Hilo
‘ Hilo Public Library
Laupahoehoe Public and School Library

84 COMMENTS ON THE DRAFT EA

Comment letters received during public review of the Draft EA and responses prepared by the
applicant have been included in Appendix A.

-

|

(W
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Appendix B

BIOLOGICAL RECONNAISSANCE SURVEY
OF KOLEKOLE STREAM
By AECOS, Inc.
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Appendix C

BOTANICAL RESOURCES ASSESSMENT
By Char & Associates
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Appendix D

RECONNAISSANCE SURVEY OF
TERRESTRIAL VERTEBRATE SPECIES
By Rana Productions, Ltd.




N OO me 0 uam

: Aeang euney
6Bpyg eoxero) ey Bupng petoateq] sopeds ey *} ejqel,

s01quy

Polj3 asnjaiary

UOISENIBI]

synsey

spoifjopy Apnys usjay

“SpoyeyY ApnlS usipnLLIR)y

sdening snojaaiyg

vopdpcesq els mauen

voganpanuy

ajiejuod jo sqe)

sjusjuoy jo ejgwy

6661 ‘i JoquiasoN

§¥.06 LIEMBH "guo)-enjey
LLE) X08 'O'd

"I "suoganpaiy eusy
PiARG "3 preujBey

:4q pasedaig

F1696 LIEMeH ‘njnjoucH
907 SUNG ‘aNUBAY PIBp OS2
1) 'ydeaucy Bupssu)Bug

:Joj pasedeasy

‘LIVMVH 40 aNV1si ‘OiH HLYON

‘LO3royd L1404 L3 JINSITS IOatug
ATOMITON IHL HOd SAIDAdS FLVHEILYIA
AVIRLSIHYIAL 40 ATAUNS FONVSSIVNNOIIN V




Asung ey sty

'B6BL W21 U1 10QUIBAON J0 Bujisars UL UO “R1y 0ODZ PUB ‘S 0OBL USEAIST BIIS LD jUeds alom
04 Z [RUORIPOE Uy "BaI8 12aj0id o1 Unpv Bupiem sium presy pue peaIBsqo sereds piiq
jo 1day s frey Bupuury v “suonezeo0a o) Bujusisy Aq pue sigooug 2P X 0L 247 jo pre ey
1AM GPTULI 0164 SUONEAIESQO PloLd "o AiNIoR pug yeed atp *('1y 001 PUB Jy 0090 Leemeq)
sunoy Supuow Aree ey Bupnp pajenussuco BI3M SJUROD "BIU0 PAIUNCa Blam suolslS (0851
' 19 SpI0uAaL) SUOREIS 1UNG B} 10 4IEE 18 BB 8164 SjUNcd joxd TEINAU BOUEISID payLmun
einw w63 -eBpuq el Bupunouns searm pajejeBoa O4) UNPA POLS BIOM SUIONEIS JLNOD X/

ispoyjow Aeains usiay

"580603 UegewIWEW Ueye AQ Bys oy [0 8Cesn

o Knuenb o) IduseyE ve t pepnpuU0o SeMm Apnys Buiddey ON Sl Ped: pue so8q 1838 Jo
UOREBAIISQO §8 104 58 ‘U0g2010p A0UpNB PUB [ENSIA O} POLY STM STEWWEW [R5 10 ASAIN oy,

..ﬁz?ﬁaussgo_._ooom?aos,:ogzﬁnﬂa_egwazzgs_sgeu;

SUBDE [TNSEA LORIPPE Uy ﬂoE:ooEoinnuucoaﬂo_oﬁommuauoEonEpsﬁw?.ﬁwﬂn :

199 40 Joquinu @4 pue pamejas asam sede) ey “Ieoo Boy Sostyn 16d B Bursn pejRIqrES aism
SN ‘(9€61) *18 10 snuy Aq padojaasp sanbinge) Buimoro “aincy 0oso puB 0084 usasjeq
PIPNpuOD B18M §UNCS UG "SUOIEI0 ajEredes 18 Bujdures Asnoousynuwis syun edpnw
s&gﬁgaﬁssgasgenaesﬁeas%ﬁggsﬁ;ﬁ
SUCHTZINENA 180 10616 0 Pesn aJam §094A6P BULLR G10Ua1 pUR R190006) GBS POjZAROR

99{0A 0 paydnea ‘I013e19p 189 SOSRAN || 1SERLY PUBGRBOIE BEB | 21 JOQUIBAON O 4B

ay uo aunganns oBppq ety mojeq paloidep arem SUOITS SNSUBD jeq 8]0wWA) AJrUolE}S oM
‘Spoyjeyy Aeains umjlBwiwey

“(e861

YooY "5561 Eam.ﬁ—sﬁﬁ.é_ﬁggﬁsﬁgg%“s&ﬁéﬁ
[ESPr PR [B10p0a11E Lo Aagey Sola; einveen paysignd Bupewal oy o xing sy) *{(pag)
5Q008[) LRIMEH jO puBls] oY) punase sAempso [edoupd peaed Buomg Budures 4q s18q Areoy
UBI[BMEH JO BOUBPUNGS PUE LOANGIIEID B} LTHEYSE 0} PajWBNE LomM E£661-088) vaamieq
Aoaing opym puers; uB porApuoa $QUTBP PIEQ ‘eiiE Pefeid o 0} BSOR 50113 passappe
shanins aseu) Jo suQ (2661 Peq 'SE6L PYeQ pus 16d00?) ‘5664 '@ 10 1adco) *baal
$00%) LIZMeH JO PUEIS| 84} Lo PAINPUCS UBS] BARY SABAINS 1oq aAjsusyatwes 1oy Aup

“Mojeq pessnasp Aeains 1eq £QO0E[ duy) uvLy
Bsaupau_g!fo:us_ﬁssEﬂehgoEuEessu_S:a_.ﬁmp 818 ¥oog)
90pUg PICBI0) Bl 01 BSOP IO LR POJLNOD BIBM SIHOSURI ABAINS OU (S81H) shaning pug
15210 LIRMEL] 841} Jo 85100 B Bupng (5861 '[B 10 HOOS) LIRMEH [0 BUNENAB BL J0 AoAINS opiM
SIEIS B PANPUOD {SAMISN) GBS BHIPLM, B USH ST &4 £gE ] L Bumuguoa puB Jeak Jey

Asans mure 4 s8oug ey

U BURIEIS 981 IRUN UGYELIBPUN JOU BIDM LIBMEBH JO TUNEIAE Bl 10 sfanns anewsisks sy oyl

:efeaing snojelrg

*50pads prounueS uere snalstny

PuB (ds suagediuy) eouanedu 5B 4ons SIUBLIELIO SOI0 oM $8 (iaqumuaz 1eqiburz) 196un
codureyg *{ds winpadpor) Ay 1eBuyg jo vepeds eaup 1seo) 19 ase asoy ) “(soBgswed x esnyy)
BUBLEE pue (STYi0fs) Snurepue ) snuepued (smpouigese; snurps) Ausq seunsyY fupins
wnliAzAs) wyd waer (ds wiprsd) eAend (o spueys M Uy paxqu {y08qqs! Bry) een spg
Pus ‘sRipuRxeR xuooydopoualY ‘(Eisjs 50000) 1007 *(Bam BISHBUTL) obueyy ‘{ueums
veusies) podiexuop ‘(eEmreduwes pepoyreds) din), ey '( Eyopesnbe BtivENses)
POGMLI 6pAjou $3a1) S1RUILIOP-0) "LOYBRRNGY PUE H1Bd J0 JUsLRdeq Bl A pauprupEst
6.8 puB ‘pojueid uaaq Auser 0ABY Yied 4OBeg Aunod ewt L ueseld siUerd sEuBwRWO
2%5:ggziggsgug_ﬁ_ﬁs_éeuas_u&mé
10 xpu ea1BAD B AQ parewwop s) oys 1osfaid eyl jo A ejemeuiu; o) UM vonieieBaa ey

*eurgonng sBpyq el J0 1S8M BLY 0} pUB MojBq

Apoaup parescy sy yrag yaveg oxsio) 3L1RMEH 1o Aunog eyl ‘eys wefoud oyl jo isea Ayooup 5
1E800 M BUL "QIGINAS 24 0} 1uBOBIPE ABIBIPAUNLY fom ISRBULIOU Y} UO [[Z3101EM B 5 ajoy)
"deals Ajowauxa ars [fem Joay 6 16 SODIS BYL). *MOf9q 106} 00| SWOS afipug owy sopun sessud
PRI UTES.03 @10)810) PUB LMD ofoxei0) eul SLIRts 6B BLLL "OH JO WO} B4t 10 YLI0U SOy
24 Aeiewposdde ‘061 AemubiH ‘Aewjog pusis) eme} 8y} uo pajeaoy s e8pug efoxaloy euyl

wopdiaseg oS |eieuen

.&nEE_oﬁooﬁaﬁnoaﬂueﬂosaS_ﬂnﬁcs_Eegooﬁsﬁszzné%a
oy} ot syveduy [eausiod By) 5SO55E Of paxse alam em Arevopippy “Bous 12eford pesodaad
3352%353533&2&35&55%88&?.858&

‘pasabirepua poisy Areispe; Aue ‘Syemopred 'sepeds aAgeu Auu jo esussald sy suuuoiap
OF P8 "S{qeeA TeYqey jo 6dA) el ueaf maco o} ey erm 10 ‘sase 199joid pasodaid el

Unam Inao0 oﬁuoan_uEEuEg?z_ggguﬂgo_ugguﬁ_ogabgoﬁ.

"8661 * JE1 PUB 21 8] 0qUIBAON

U0 PSRIRPUGS SEM JI0M Pioy L “einongs Bugspe ew jo 1see yojnb au Jo syueq oq

L2 5pE0) 553008 UORINNSUCD Ping 0} AIBSseoaU 0q Asw 3 *Aleuogppy "emanis abpyq Bugsixa
S0 ) wondi anusies B toped o] 5) ejoid pesodaid ol “LIEMEH JO PUBIS) "ORH LLON JO s
Ot U1 PoTED0Y 1 120f0ud UL, "SUCHALS &) PUB 08U BIXRI0N B JO ABAINS BIVESSEULIIC!
UBFELLALEW pUB oo Aep ey @ pue suo 2 10 sBupuy ey sszurwuns bodar suy)

:uopjanposnuy




9 Anaxg mrmy sfoy; sxomen

BATY SR PRUMOP SIMUBLNU PUR '(B/51 I 10 J01da)) Jeap royngap s Buore preay useq sasy
19jBMIBUS SJMaN (086 L IUWLOD) 8251 Ly eApp SUBWAZ) U0 PuIq PR B Paseacdar jueuag
vEeUS (0881 Weuog *ensg) oyueg ‘6L61 T 0 101da3{) opH esop pPopeiod J0 pEey ‘unes

Buieq 0iemeeys s gomen o spacoes snasewny ere 8uB| "30q0100 pue [dy usemieq sinoy
Sazuzsnagugsxﬂsifsauas;sizs&ai&ﬁs
Sar0ea Bugsou new of wimas yonym spiiqees obejed are SopRads oM 18l Byl *(snueos oang)
¥MEH UeNeMTH passiuepue ou pus ‘| srsueiompurs Spddosenyd erwupassid) jerag pedwny
“Weq pesebuepue o * (emeu snuyn ) sejemmeys SJISMAN pauojeany eu) e eseyy ‘Augos
83528539953?8»35.&.&583&238&883&8352&

"UNRANE 64 punase
9338,33535825333855_83&8%%%%3%3
».s___a:_.usgau&nsosﬁogqagszsﬁsgg_gnﬁs:a?s
occ_Sunumgsuo_o&nﬁ;us_zﬁcuosséaﬁ&asﬁrggmgﬁ_
E_oo%ua%c?g_ouea_sﬂaE_ogufuﬂﬁus:?_a?@&a.sn_é
,_.a__uEa;uanssﬂgﬁﬁg_oﬁ.ggggu%&mséut
Bﬁeng&sosnaﬁ_ﬁ_aeh%iagoaﬁus_g&ga_ss_sggz

5388&5&253338_“38?32
Esgb_gsucsﬁsu&«g_ee?nﬁgs&s.gasgz
o1 8 If & 9ug) pere En_.mﬁsaésguas:tss_gsssazﬁﬁﬁuﬁcg

saouauajaid jeyqey o Ksuep vopgindod 'e6usl sopods sl Uy salumy eyggsod oy Inoqe
UMOLY £ B 181 PURL Uy 110G 0q Pnoys || "(9881 yorwoy ‘oss1 e 10 Jadoy ‘v681 *sqooer)
sepads syl uo pey aasy few ‘aspueLlo Jo ueyd ‘sopods Usti® ldaya leym o) se Bupayyuoo

] Anang mare ) soug exoeoy

§1 eoudpiAe agnueps Bunspe oy *Apms o) MU J0jesBYyl pue Jajsocl Resogie Aieyos e Ayensn
119G S 1 198) e 01 enp yred jjews ou ty “sep6ds Syl Lo padwene yom aynuaps oy Alea
1a0q 5wy aieyy "(/861 PiARQ) Puess) o) j0 pis prMpUP oty 19 SBAE PUBIMOY Y] U luepUNge

Keagetos ae Lou *Buisuding jou s sare wefod o urpw sieq Areoy uBgEMEH Pejdolop om sy

:uowsnasiq

"(9861 UNTIQ *p861

nv) sedidpuns ponods @ sem elou jo g seugo Uy "{z581 0ify) puigees Buipasiq aageu
unnﬁd&EEEsooﬁaaﬁaEsai&se%5&3553:&3&33
PIESUUM 66O TUeUNLD J0 AIGK 618 Pal5IBp sopads oyl 1o omy. “(t eiqeL) Aomuns
£s§3§§82¥8€§25§a§=§a& sopads puq o1 Jo (e} v

(809 '8 sng) Bid i) pus (smyeo syey) tus ‘(sEpundains sojsadiafy) es0oBuous Lepu|
Easgisags&assﬁaeg_ggﬁaiSaﬁﬁnésaeu

nu-pznn.ﬁnidﬂ_EB:ugoﬂﬁﬂﬁﬂtoﬁuﬁnﬂ::«%ﬂ?uﬁtnEocﬁ:og
xauﬁassﬂxgsggeauaao_gsﬁagsgsnﬁo&g
Eo%ag.gag,ssnsm— Pepiodas pue ‘geda,edg, 1o (snjowes
SNGIBUR SUnSeT) s12q Areoy UBIEMBH inoj iseeq e mes om Aouns S| jo 809 ey} Buung

‘g)jnsey

(9265 ‘2 10 Moing) Femeny jo soumy 8081 MO0} Seweu eaeld (066 T8 1o JouBep)

KEMEH J0 ST Butiamor] e jo fenusyy mogo) seweu jued (9861 yowo ) yemey u spwweyy
Eﬁgsucﬁagm:.agsosﬁatmk HNIG UBIUBLY LON JO 1SIN0OYD N0V
SUL SMOO} QITEOUBLIOU JYIUORS (168 KUARD 256} I ‘adpund pue sjuswer)) voppg
R¥ ISIRBUD W :ppopm B2 1O pag o1 queweyddng puz pus is). eyl pus (1661 sjusus)n)
UORRT ik ISPy v puom znﬁgaso%_:&eﬁs%s_ﬁosa:&iﬁ uepy

"0its o Buyly-10a0 ( srsuoysmmpues Bitidosryd FlapaIel) [BNlad peduns-41BQq pesabuepue
o) pue * ( grameu snuyng) selemmeays s gamany PouaEang ey 1oolep of jdwaye ue 1y







“dd 591 FEMBH ‘NiNJOUOH 'ssaig iremay 10 Aysieaun
UBMEH JO Srel) Gupamot ey jo fenuey ‘0681 JOUNOS 'H'S 1SqI0H H'g T teufiep

"dd gy vaBustsem sousiu) ey jo jususedoq $9)81S
POWUN E1ILL PUR L1LL HAD0S “SIUEl] pue S{IPNM pevaisany) pur passliiuepug 9661

889140910
B4 seu pesodosd ‘By1 ON ‘8S ‘I0A ‘€681 JeisiBey eiepeq 8Eome_b§u_aﬁm.m.:

"dd §2€ "WEMBH "DiMIOUOH "$5a1d Wnesnyy doysi “FEMBH Uy S[BURIEY "B86 L “D'd ‘Yowo)

*dd g -u] S501g LBy [SBSUTY ‘BIUMIME] G "oN ABotorg

UBIAY U} B8PS "LOGRAIESUOS PR ABojoo3 *sopureudq et ‘spuess) Uegemen eyt jo
SSQULIOD PG 158404 *9851 “Jejde); g *0 pue Aeswey ) . *SupdsuEiunoy 'S "W P RS

E12-60€-28 J0puo) siequnu pux) Bupleunse
J0} PotABUI ofd FEINaD SIGEYEA ¥ *096 L "WNBGSENN WY PUB H09S W1 1Y 'sprowdey)

‘ddiiLL “ueary ma) ‘ssalg Aussaaun)
OIEA ‘PHOM 941 Jo spag jo Auouoxd . purs LORNQIISID "068 1 “If* ‘BGILOH Ung “p "D "Asiqrg

"dd 05 "woday ‘lgdn “Aemng
vonendod { SNUEL0S 00ING ) WABH UBIEMBH '¥E64 "LUOOIT ‘K 'd PUB [BH "G ) "] "W ‘uoisuop

'8EL-62) E"B%&m..«g_-ﬁsqxsﬁmg.oﬁanoﬁ.hs:.m.ﬁ_

*dd 682 “LIEMBH NIOUCH "sTar
aﬁ:sg:.ﬁ;fsgﬂsf.ms_z:ooz.pm;a.eﬂw.:.w.gs.g

*129-520 ()09 “eBauvi “PIM °r 15004 reuogen uenoy
SUUM B3 U1 B3N 1B 1889661 SUPIRd “Td PUR 'STYBIN “(1D "PESTUEA W * V3 ‘orsnny

S | peundalg mep o .ofoh_wc!u._m
pud ‘acues oHIPIAL T Ysid SN o Jo uegemeH
ggagugnﬂgggwg-d%;ﬁ:.agﬁﬁg

SLL-SLL 0N '6E ‘IOA ‘ofeder3, ‘gemey o pues) eg uo
Uslemiesys xuep jo sepucod Bupeaiq Biyssog ‘6464 HOOS W puB o P8 "D ‘1ejdey

¥9-65°(L)05 oredat3, “e681-5961 ( sruowes srusup sninyse7) jeg Areoy Usremey
PaieGUBPUD 8L J0 JOIABYEQ PUB LOGNTSE BYL UO SSION *0581 HOOS ‘W T puB a ‘0 “serday

Aaang peune 5 efoug sy

‘002
E61 2 '0u By “10A '80UBOG 28 "LIEMEH JO PUFIS] BU) U0 'SYOUIGS SBIGUD STUNSE]
‘ieg AsBoH) UBfeMEH PAIBGURDUS 641 10 SOUBPUNQY PUB LOANGUISI) *H58 ) "5+ 'Sq00Bp

"9861 snBny ‘sz paiep siny
SARBISMILEY TEMEL JO GIEIS "SEUNOSS [EINEN PUB PUET JO juauaredag) “Spiq pom

PeONPALL puB ‘Seld PR eI POUSIZA] PUB PaIBBUTPUS ‘oDl snousBpu) ‘pas| UNTQ

*ddgs "uoisng AemyBiy spue
R 2 o Py o S A TR )
'l
Pue WawaAaxdu) pesodold o) J0 SARAING UBFRWLIEW PUB [BORUILIO 2681 "3°H ‘preg

{5e-2¢ Bd) ' ‘0N *1G oA vfedatg, “spuers)
E_psqzz_sEﬁuﬂzaﬁi.ﬁgmug&mossﬂsmgﬁ._%— 3 °d ‘preg

"{a0d) uopsg
u%umégsaaogdsépaﬁeoe&sihima;e&em

5681 1eunwing Buung ‘L[emer ‘saly Buure). boymeyo ] Bt Uy S1EG puB SpIqERS
pazeliuepuz jo sAeAng [ensiA pue sepey 'SEa1 BYRIE ‘H pUB "2'H ‘piaeqg “v'g 1edoon

*dd g1 ‘00 146 anoerg
I[eABH ¥ voneiodiog @MoL ‘W 'H 10} peredald “se61 Anp Bupng "HEMEH ‘Bund *12 un
4SS 00TIH el uf spiqeeg Jo shoaing [BnsIA pus Tepey 5661 pre( "3 H pue v °g ‘1edoo)

E11) 21 OA ‘ofedana, " emeH W (16lemeoyg
EJIOMEN } 0, pUe (aning pedwiiu-yreq) ne,n, eu jo spiocos 1Usd6H 081 S ueua)

"ddy | "BruOjTRD ‘EISIA 00 Bulsigng siq1 ‘voning wiy 1sppey
V :PHOM UL JO S 01 9651 PUB G661 ‘Y681 ‘€681 - Z "ON IBWeiddng "265] g "SjuBLeID
*ddeg "enuoyre) “eisiA o0 Busigng sig) vogps gy ISIPRBYD ¥ PHOM Bl JO SpIg
01 | "ON luewajddng pue xepu) eursu YspBUS 26g) I ‘adioulrd ) a puB 4 'suawey

dd 219
EIUO}ED "AISIA 00 Bupisiang s IsppeyD v puom, BULL JO 5P 1661 T "siueway)

P39 51 WA ofederd, Jeq veemey oyY ‘SSEL I “H -3 ‘velig

VS8 Yoday [eofuyse ‘Aueiog
o weunredaq ‘vousy 18 UEAMBH 10 AYsIaAlun) ‘jun saIpmS Se0inosaY Yad fBuoiEN

eARiedoog) “(0,.) HemeN :SPUIqReS SILINGY Sopeds -S0l0sH uonemndod ‘qogsl —
"85 Loday rsonnpay ‘Aumiog o Jumuiredeq ‘aousyy 18
FEMEH 10 AURIBAUN uf) S0PNYS BOUN0SY YiBy [BUSyEN eaguiadoo) ‘(nen,) lneg
Padiun-yreq LeyemB SPIGRES SILNOCOY $BPSAS -5e(aleT LOREFIo ] B0GEL T "M "oueg
"054-55¥ :(¥) L€ “teunuey T 1eq veemer syl jo sopeyeq pur SoUALNIDY 0561 "H *d ‘uwpreg

"dd 228 *0'q woiBuysesy
OV "U0RIPS 12 “SPIIG UBIGWIY YLION JO ISIH308ND) ‘8681 UOY) 85IB00UIRLG uedpewy

POlD eimeiely




Appendix E

ARCHAEOLOGICAL ASSESSMENT
By Cultural Surveys Hawaii
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